When the scattering induced attenuation is significant, the previously used DWBX solutions [l] fails to predict the attenuation since it ignores the imaginary part of the scattering amplitude and results in a zero extinction cross section. In this paper, a revised DWBA-based approximation is presented to include the imaginary part of the scattering amplitude by introducing a phase compensation term.
INTRODUCTION
According to the forward scattering theorem or the optical theorem, the attenuation of th_e acoustical wave propagating through a random medium can be described in terms of the extinction cross section ue which is proportional to the imaginary part of the scattering amplitude of the randomly distributed scatterers (assumed identical) in the medium [2] :
where I, and I, are acoustic intensities at z and zO, respectively. k is the wavenumber of the surrounding medium, f(a) is th f e orward scattering amplitude of the individual scatterer, and n is the number of scatterers in a unit volume.
For arbitrarily shaped weakly scattering objects, Distorted Wave Born Approximation (DWBA) has been successfully used to describe the scattering by zooplankton [l] . However, because of its inherent deficiency, it fails to obtain imaginary part of scattering amplitude even for some regular-shaped targets such as spheres. This paper is to present a DWBA based solution to overcome such a problem.
DWBA

AND PHASE CORRECTION
To seek a reasonable solution for a general 3-D scattering problem, we start with the simplest 1-D problem:
an infinite medium containing a finite homogeneous layer with a thickness of 2H. The integral equation representation of the scattering by an inhomogeneous volume is given by [3] Pscat = g /(yt
where Pint and G are internal field and free space Green's function, respectively. K = l/pc2 is the compressibility and subscribe 1 refers to the layered medium. Since the internal field Pint is unknown, for a fluid weakly scattering layer, the DWBA can be used which replaces Pini with the a plane incident wave eiktZ and the wavenumber of the free space Green's function, where R and T are reflection and transmission coefficients, respectively. It is not so obvious to see the differences between Eqs. (4) and (3) directly. However, by taking advantages of weakly scattering assumption, (R << 1, T M 1, h M l), and with some mathematical manipulations, it can be shown that the amplitudes between two methods are about the same but their phases differ by factors of 2(kl-Lz)N and (Lz, -k)Ei for backscattering and forward scattering, respectively, or in a more general form,
(1 +sin(Q,/2))(h -k)li, where 8, is the scattering angle (angle between incident and scattering directions).
APPLICATIIONS TO ZOOPLANKTON
Considering a case where a plane wave propagates through a medium containing densely aggregated copepods, we want to predict the attenuation of the acoustic intensity due to scattering by animals. If we model t,he animals as identical spheres, from Eq. (2), we obtain a DWBA-based scattering amplitude
(3)
where j, is the spherical Bessel function of order 1. Obviously, according to the forward scattetig theorem, there is no scattering-induced attenuation since the imaginary part of f,,,, DWsA(6) is zero. However, if we follow the discussions from the previous section by adding a phase correction term, we have
where Q copr = q(1 + sin(Q,/2))(h -k) a and a is the spherical radius. The constant q is depend on the geometry, q = 1 for 1-D case and q = 2/3 for a sphere. The comparison between the esact solution with that of the phase corrected DLVBA solution is shown in Fig. 1 . The agreement is in favor of our model. 
